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religion, that the sanction ofgovernment support should not be given to
doctrines the removal of which, supposing themi ultimately to be found
erroneous, would have political as well as intellectual obstacles to con-
tend with. And as, in the present vexed state of all economical ques-
tions, I should regret to see the sanction of the Privy Council given to
any. elementary treatise containing, for instance, an attack or defence of
trde-unions, so, in such a sanitary catechism as I am speaking of, it
would obviously be improper to put forward crude assertions on any
such doubtful question as that, for instance, of the use of alcoholic
drinks. But it would be very easy to pick out a dozen elementary proposi-
tions witlh respect to air and water anid the human body, about which no
one could raise any dispute, and the practical inferences from which
would be obvious and certain. Any child can be made to bjeathe into
linte-water, and can see the difference produced by the air which comes
from his lungs anid the air which comes from a bellows. Any child can
be shown the effect of carbonic acid on a candle, and will readily be-
lieve, half rationally, half on trust, that what is incompatible with light
is incomp.atible with life also. Elementary dogmas connected with ven-
tilation will follow in due course; the importance of windows opening at
the top; of a free vent through the chimney; of sufficient space in the
sitting-room and bedroom; of a through current from front to back,
etc. -would naturally follow. Water might be dealt with in the same
way; and perhaps some simple facts connected with the skin and the
lungs might be added.

But, I will again repeat, the essential matter is neither that the know-
ledge thus given should be complete, nor that it should be fully and
rationally apprehended. The object is to call the universal attention of
the ratepaying public to health-questions from the earliest period of life;
to implant, if I may be permitted the word, an universal prejudice in
favour of health; to place it, in fact, upon the same footing, in the rate-
paying mind, as reading, writing, and arithmetic. Anything short of
this will not meet the necessities of the case. Desultory popular lectures
are useful in their measure; but they are attended, of course, by the
more thoughtful of our working classes-that is, by those to whom they
are least inecessary. What is essential is to touch the unthinking mass;
and this can only be done by penetrating them from childhood with an
organic instinctive dislike of poisoned air and water, of dirty skins and
overcrowded rooms. Thus, and thus only, will you create a public tc
whom the application of such sanitary measures as may perhaps always
be necessary in our complicated civilisation will not be distasteful, will
be met halfway, and will, therefore, be tenfold more effectual.

ON THE ADMINISTRATION OF NITROUS OXIDE.*

By J. T. CLOVER, F.R.C.S.Lond.

THE inlhalation of nitrous oxide as the means of preventing pain in
surgical operations was suggested by Sir Humphry Davy at the close
of the last century. We have, however, no record of any senous at-
tempt to introduce the practice. Probably the gas was experimented
with, but abandoned from its not uniformly producing anaesthesia. The
apparatus at that time would fail to produce satisfactory results, if they
were made use of by the most skilful administrator. In I844, Dr.
Colton successfully administered nitrous oxide to Horace Wells, an
American dentist, who then had a tooth extracted without feeling pain.
Wells tried to introduce the practice of using it in dentistry; but, after
the adoption of ether inhalation, by Morton and Jackson, it was rarely
used till about five years ago, when Dr. Colton, having improved the
mneans of storing and using it, successfully revived the subject. When
lately in London, he said he had records of twenty-eight thousand cases
of inhalation without a single fatal result, and the only administration
of nitrous oxide, he had heard of, which was followed by death shortly
after, was one of extensive phthisis; he had never known a person made
so ill by it as to need a carriage to ride home.

Mr. Rymer, a London dentist, published some experiments with the
gas, in 1864, but they were not so successful as to induce any one to
adopt the practice of giving it. In March last, Dr. Evans, of Paris,
assisted by his nephew, administered nitrous oxide to some patients at
the Dental Hospital, London, in the presence of several medical men
who were itivited to witness its effect. He brought with him a large
India-rubber bag and an India-rubber tube (without any spiral wire in-
side it). The tube was connected with a wooden pipe supplied with
valves for preventing the re-inhalation of the gas. Dr. Evans obliged
the patient to breathe through the pipe by pressing his lips against it,
whilst an assistant closed the patient's nostrils. Most of the cases were

* Read in the Medical Section at the Annual Meeting of the British Medical Asso
ciation in Oxford, August z868.

go successfulas to render it undeniable that the gas, when properly usd,
afforded complete immunity from pain, and enabled the pa tients towk
away without any unpleasant effect in a few minutes But some of the
patients struggled a good deal before they were put to sleep, and some
appeared to feel the pain during the whole time of the operation. Then
partIal failures were the results either of the supply-tube having cot.
lapsed, or from air having been sucked in accidentally. The following
modification of an instrument which I have used for the last seven yearst
for iving four per cent. of the vapour of chloroform, will be found to
obviate the objections to the plan previously adopted. The bag is filled
with nitrous oxide, and I hang it at my side by means of a loop of
ribbon; a non-collapsible tube leads from it to a face-piece which is
made of sheet lead, so as to be easily moulded to the face, and edvd
with India-rubber tubing, so that nose and mouth may be covered with
an air-tight cap; two valves prevenit the gas from being breathed a
second time. This plan supersedes the necessity for pinching the nose.;
but when a patient breathes in a rapid and forcible manner, it does not
always prevent a little air from being drawn in through the beard, or
the cheek falling in, during inspiration. To obviate this I have added
a supplemental bag, holding about two hundred inches and connc.t"d
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The woodcut represents the face-piece applied, with the supplemental bag, ;, at-
tached. A. Soft pad of India-rubber. c. The valve opening during xpra-
tion. D. The mount upon which the stop-cock, F G, fits; the spindle part of
the inspiring-valve is seen projecting. K. Opentng in the stcp-cock of inhalin-
tube, which permits air to be breathed whilst the face-piece is adjusted
When the little knob is tumed down to G, the opening,s, is closed, and the
supply-tube, Hi leading from the bag of gas, is opened. M. The supplementd
bag to be used or not by turning the stop-cock, L_

by a three-quarter inch tube and stop-cock with the face-piece, the use
of this, in preventing the access of air, and in saving gas, will be seen
presently. As patients are apt to wake too soon, I have sometimes
prolonged the anresthesia wlhilst the mouth is still open, by giving the
gas through the nose-cap which I have been in the habit of using with
chloroform- Mlost of the patients to wvhom I have given it have had no
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preparation, but I would not advise it to be taken just after a full meal;
the dres of th patient ought not to be very tight. It is well to

wan the patient that a rnging noise and general sense of pulsation may
be experienced, and that he should not make the fitting of the mouth-
piece difficult by attempting to talk. When teeth are to be removed, a
gag shoulld be put between the jaws, so that there may be no loss of
time in getting the mouth open. Whilst fitting the mouth-picce, the
patient should breathe air only, and the gas should not be turned on till
the patient breathes steadily. As long as he breatlhes calmly the sup-
plemental bag should be empty; but when he begins to pant, the stop-
cock should be opened. The gas received into this bag is so readily
yeIded diring inspiration, that there is not any air sucked in under the
ice piece. When the breatlhing has become so calmn as scarcely to raise
the expiring valve, the supplemental bag should be compressed every fifth
or sixh respiration and allowed to refill with fresh tas;, by this means
the gas will be sufficiently free from carbonic acid to allow its elimina-
tion from the lungs. Mr. Coleman has invented an ingenious apparatus
for absorbing the carbonic acid of the expired gas by means of hydrate
of lime. I have had no reason to think that any harm results from the
small amount of carbonic acid breathed in using my apparatus; but Mr.
Coleman has certainly obviated onegreat objection to the use of a simple
bag, in and out of which the patient is made to breathe without any exit
for the respired gas. After inhaling twenty or thirty seconds, the patient
begins to assume a livid appearance, this must not be taken as a sign of

sthesa. I have often breathed the gas before a looking glass, and
observed a decided lividity in my lips, whilst my sense of touch was
perfect. In about fifty seconds the expression of the patient suddenly
alters, his eye becomes unsteady and his hands slightly convulsed; I
usually continue the inhalation ten or fifteen seconds after this, unless
the respiration become very slow or stops, or unless the pulse become
very quick or unsteady. The sudden dilatation of the pupil is another
agn wbich should -cause us to remove the gas. If general muscular
igidity have not come on during the inhalation, it often does so when the
operation begins, and then the breathing may cease for ten or fifteen
seconds. This should excite no alarm, if the pulse can be distinctly
felt; the free inspiration which will follow will quickly restore a florid
colour to the lips if the heart act efficiently; and, as has been stated,
the inhalation should be immediately discontinued if the pulse threaten
to stop. The state of complete insensibility does not usually remain
more than half a minute after the removal of the mouth-piece, provided
the patient breathe regularly; but there is a period after this when,
although there is a sensation of something being done, it is not felt as
pain. I had a tooth extracted a few weeks ago after inhaling the gas. I
had no knowledge of the first application of the forceps, but before the
tooth was extracted I felt that it was wriggled about, yet with no more
sensation of pain than as if I had held the tooth with my fingers. Just
before recovery, men and women alike often manifest hysterical symp-
toms. The will for a short time seems very weak, but I have never
seen a prolonged fit of hysteria, as I have after chloroform; these
symptoms always disappear in two or three minutes. Since the middle
of last April I have recorded the cases in which I have giveni the gas,
and they amount to 384. In all these cases there has been produced
an amount of lividity, which in other circumstances I should have
thought dangerous to life; in the majority, convulsive twitchings of the
hands have occurred, in afew, dilatation of the pupil. In several, the
pulse has become quick and weak, but never imperceptible at the wrist,
and the recovery has been, in all cases, rapid and complete, so that the
patient required no assistance in walking away. I am aware of only
three cases of sickness where vomiting occurred within a few hours of
taking the gas, and it was even then attributable to other causes.
My cases have been chiefly those of teeth extraction; two patients

have had as many as seven teeth painlessly removed in the sleep of one
inhalation; but, when more than three teeth have required extraction, I
have generally noticed signs of returning consciousness, and allowed
the patient to awake and rinse his mouth before repeating the inihalation;
this is sometimes important, on account of the accumulation of blood
in the pharynx which would cause a difficulty to the passage of air,
should any necessity arise for artificial respiration. Patients seldom
shew any reluctance to begin inhaling a second time. A patient of Mr.
Rogers had ten teeth removed in one day and, a few days afterwards
sixteen more were removed painlessly in three inhalations. The lady
laughed hysterically every time on awaking, but only for a minute or
two. I have applied the gas for several cases of iridectomy; in some ol
these the convulsive movement of the eye-ball delayed the operation,
but it was completed without pain. I have also used it in operating fox
strabismus, and for wrcnching an anchylosed knee. It is well suited
for reducing dislocations, for removing the toe-nail, and opening fistulke,
boils, and abscesses of all kinds. Two of my patients were subjects oi
epilepsy, but the gas did not affect them worse than others.

Whether nitrous oxide will ultimately displace chloroform and similar
bodies, in operations which may last ten minutes, and leave much smart-
ing, is improbable. The rapidity of recovery and absence of unpleasant
consequences contrast favourably with chloroform; but when it is im-
portant to keep a patient quiet for as long as ten or fifteen minutes, chleb
roform is the best agent with which I am acquainted. I have never hadca
fatal accident from the administration of chloroform or of any other
anesthetic; and I think, if the air contain no more than 4 per cent of
chloroform vapour, that a subject who had been allowved to inhale this
till his breathing ceased would be restored by artificial respiration. In
my experiments with nitrous oxide on dogs, cats, and rabbits, I have
always found that respiration stopped before the circulation, and that,
if the gas were removed when the animal was apparently dlying, and
at its last gasp, or if air were admitted by artificial respiration, it always
recovered. If dangerous symptoms should arise from the inhalation of
nitrous oxide gas being continued too long, artificial respiration would
be the proper remedy. The chest and abdonmen should be forcibly
compressed six or eight times, at intervals of a second, wlhilst the
patient is sitting or lying; if this produce a florid colour in the face, it
will suffice, if not, the patient should be placed horizontally, and Sil-
vester's method resorted to. It is to be regretted that the mode of
making pure nitrous oxide on a small scale is difficult. Mr. Fox, the
dentist, who has obligingly supplied me with gas, has exhibited to the
members of the Association the apparatus which he uses. The gas is
sold in a condensed form, by Mr. Barth, of Duke Street, Bloomsbury.

ILLUSTRATIONS OF THE VALUE OF THE MICRO-
SCOPE IN THE TREATMENT OF THE

STERILE CONDITION.*

By J. MARION SIMS, M.D., Paris.

To illustrate the necessity of the microscope in this department of
surgery, I shall append a few cases, drawn up as succinctly as possible.
No t had consulted two of the most eminent physicians in England

and remained under the care of one of them for many weeks. She said
that during the time the neck of the uterus was repeatedly cauterised.
She got impatient and went to another physician who told her that the
caustic treatment that she had submitted to was worse than useless; and
that a surgical operation was the only thing to be done. Shc consented
to it and he incised the cervix bilaterally. She did not conceive, and
two years afterwards came to Paris to see me. I found the uterus nor-
mal in all its relations, the os tincae and cervical canal sufficiently patu-
lous. I explained to both husband and wife the importance of ex-
amining the cervical mucus four or five hours after coition. They re-
turned the next day; the cervical mucus contained spermatozoa; therefore
there was no necessity for any further surgical operation. But the sper-
matozoa were all dead; therefore there was a necessity for a treatment
to rectify the vitiated cervical secretion. She remained in Paris a few
weeks under my care, was cured and became a mother in nine months
after her dismissal. Now, if the first physician had used the micro-
scope, as I direct, he would probably have found that the semen never
entered the cervix at all; and, if the second one had done the same thing,
he would certainly have found that the mucus of the cervix poisoned
the spermatozoa.
No. 2, a lady, in the highest ranks of life, was sterile. The cervix

uteri was incised bilaterally. She had pelvic cellulitis afterwards.
Two years after this I saw her, she was still childless. The microscope
showed that the cervical mucus, examined four hours after coition,
killed all the spermatozoa. While this condition exists conception is
impossible.
N.3 sterile, was treated for sterility in America for a long time

(two or three years). She came to Europe; had the cervix cut open, and
was sent away with the promise of offspring. I sav her some time
afterwards. The microscope proved that the husband was sterile.
Therefore, the previous treatment in America and the operation in
Europe were useless. I could relate several other cases like the above.
But, as I have often made the same mistake before I fully understood
the value of the microscope, I compassionately forbear.
No. 4, married four years; sterile. She had dreadful dysmenorrhlea,

followed by discharge of a bloody brownish mucus of an offensive odour.
The uterus was anteflexed; anterior wall hypertrophied; os uteri smalL
I was in doubt, at first, whether to recommend an incision of the cervix
or not. The husband was a distinguished physician. I told him that
an operation would be necessary if the semen did not enter the canal of
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